In a former communication* I applied the cranial, mandibular, and dental characters of the existing species of Wombat to the determination of the fossil species resembling them in size; in the present are given the results of an easier task, viz. the determi nation of extinct Wombats of markedly superior size to any now living; and I shall describe the fossils as the species they represent progressively predominate in bulk. § 1. Phascolomys m e d i u s , Ow.-This species is represented by a lower jaw, fractured at both ends, presented by Sir C h a r l e s N ic h o l so n , Bart., to the Geological Society of London; also by the fore part of the upper jaw of two individuals and by the right ramus, fractured at both ends, of the lower jaw, obtained by E d w a r d S. H il l , Esq., from freshwater deposits exposed in the bed of a tributary of the Condamine River, at Eton Yale, Queensland: the latter were submitted to me in 1865, and have been liberally presented, with other Queensland fossils, to the British Museum by Sir D a n ie l C o o p e r , Bart. All these fossils are in the usual heavy, petrified, rolled, and more or less mutilated condition of such remains from the above formation and locality. The first to be described (Plate X X X II. figs. 2-7) consists of so much of the premaxillary (22) and maxillary (21) bones as includes the sockets of the incisors (i) and of the first three molars ( d3 , d4 , m 1, fig. 2 ), with part of that of the fourth, m 2. The incisors are broken off at the level of their alveolar outlets ( fig. 6, i ) ; the first and second molars, left side, show their natural grinding-surface; part of that of the following tooth is broken; the rest of the molars are more or less mutilated or wanting.
PROFESS OK O W EN ON TH E FO SSIL M AM M ALS OF A U ST R A L IA .
In the relative length of the interval between the socket of the incisor (Plate X X X II. fig. 2 , i) and that of the anterior molar (d 3), the present fossil resembles the latifront species (ib. fig. 1 , l, 22', i). The same relationship is shown in the form part of the bony palate, which is less contracted anteriorly in the fossil than in the bare-nosed Wombats {Phascolomys y p l a t y r h i n u s , Plate X X X III. bony palate is more concave transversely in the hairy-nosed Wrombat than in the other recent kinds; and this character is more strongly marked in the fossil, especially in the depth of the diastemal palatal tract into which open the " incisive" or premaxillomaxiilary palatal foramina (Plate X X X II. fig. 2 , This deeply arched form of the bony roof of the mouth will be again noted in larger extinct species of Wombat.
The present appears to have been one half larger than the largest individuals of Phascolomys platyrhinus. In a specimen of this existing species, the length of the diastema equals three fifteenths of that of the entire skull, which is 7 inches 5 lines (Plate X X X III. fig. 1 ,21', 22'). I f the diastema bore the same proportion in Phascolomys medius, the length of its skull may be set down at 1 foot 6 inches.
The first molar (Plate X X X II. fig. 2 , d 3), with the usual curvature, concave outward, and with the exposed part inclined obliquely backward, has a grinding-surface, or trans verse section, of an oval form, with the small end forwards. The long diameter is 5 lines, and is in the direction of the molar series; the greatest transverse diameter is 4 lines. The enamel does not extend from the inner surface so far outward upon either the front or back parts of the tooth as in the recent W ombats; it shows no trace of the antero-internal fold which is feebly marked in Phascolomys , and strongly marked in Phascolomys jplatyrhinus and Phase, The coat of cem covering the outer side of the tooth is continued in a thinner layer over part of the enamel, and where absent has been probably accidentally removed from that partial deposit of the hardest dental tissue.
The second molar (ib. d 4 ) is divided by the usual deep inner groove and shallow outer one into two lobes, the hinder one being broader both transversely and from before backward. The antero-posterior extent of the grinding-surface is 7^ lines, the transverse extent of the front lobe is 4 lines, of the hind lobe 4rr lines; the inner end of this lobe is less obtusely rounded than that of the front lobe. From the unequal depth of the outer and inner alveolar walls, only a small part (about a line) of the unenamelled outer part of the tooth projects from the socket, while an extent of four lines of the inner enamelled part of the tooth projects beyond the lower inner alveolar wall (Plate X X X II. fig. 7 , d4 ). The enamel-coat is thinner at the bottom of the inner groove, and terminates near the rounded external angles of the to o th ; portions of the thin cement covering the enamel are preserved.
The third molar (ib. fig. 2 , m 1) resembles d 4 in size and shape; the anterior lobe does not extend so far inward as the contiguous lobe of the antecedent molar. The portion of the anterior lobe preserved of the fourth molar ( 2) shows the same relative position to the hind lobe of m n The enamel in all the molars is longitudinall the striae being feebly marked and subrugose.
Completing the upper molar series according to the analogy of Phascolomys , its antero-posterior extent would be about 2 inches 8 lines; and this is the extent shown in a photograph (Plate X X X V . fig. 7 ), nat. size, of a portion of the upper jaw of Phas colomys medius y with the entire molar series of the right side, from the breccia-cave of Wellington Valley, New South Wales, in the Australian Museum, Sydney, for which I am indebted to the Trustees of that Museum and their able Curator, Mr. K refft.
The margin of the diastemal part of the upper jaw (Plate X X X II. fig. 2 , l) is sharp to near the incisive outlets (i), where it broadens and becomes obtuse. The cross s of the incisor (ib. fig. 6 ) is a transverse oval, 6 lines in long diameter, 4^ lines in short diameter; the small end of the oval is obtuse and turned outward. The enamel bends from above a very short way down upon the inner side or large end of the oval; it arches down over the small end. The enamelled surface of the tooth is more convex than the hind or lower cement-clad surface; but this is more convex, or less flattened, than in Phascolomys latifrons. The long and short diameters of the transverse section of the incisor in the other two living species are in opposite directions to those in the present fossil and the Latifront Wombat.
In Phascolomys medius the malar process of the maxillary (Plate X X X II. fig. 3 , 21*) rises thirteen lines above the alveolus of the third m olar: the intervening wall of the maxillary is moderately concave vertically; in the smaller living Wombats it is convex; but in the character of height of origin of the process we again have an evidence of affinity to the latifront species. The photograph (Plate X X X V . fig. 7 ) shows a close correspondence with the fossil in this character.
The prezygomatic ridge (Plate X X X II. fig. 3 , m) is low and broad, but in course and length resembles that in Phascolomys latifrons; in this ridge is shorter, relatively thicker, and more prominent. Anterior to the ridge and the socket of 3 the maxillary part of the skull of Phase, medius contracts transversely, seemingly more suddenly than in existing Wombats, to form the diastemal part of the upper jaw. The maxillo-premaxillary suture runs vertically, with a sinuous and strongly denticulate course, about 5 lines in advance of the socket of d 3 . The front walls of the incisive sockets (Plate X X X II. figs. 3, 4, & 5 , 2 2 , 2 2 ) are relatively higher or deeper than in Phas colomys latifronSy in which they are relatively higher than in the bare-nosed Wombats. The contour of this part of the premaxillary is rather concave in the fossil.
The photograph above referred to (Plate X X X V . fig. 7 ) of the cave fossil shows the same depth and shape of the bony palate, and the same somewhat abrupt contraction of the diastemal part of the maxillary, as in the fossil (Plate X X X II. fig. 2 ) from Eton Vale.
These evidences of specific distinction, superadd ed to the marked superiority of size of Phascolomys m e d i u s , are acceptable; although the degree of constancy of size and shape of teeth in the three species of living Wombats would have justified an inference, from the teeth alone of the present fossil, that a still larger AVombat than the platyrhine continental species had formerly existed in both Queensland and New South AVales.
A s so much, however, depends on ascertained constancy of characters in the compa rative work preliminary to determination of extinct species, I believe it will be acceptable to palaeontologists to have a description and figures of a fossil of medius somewhat larger than the subject of Plate X X X II. figs. 2-7.
The fore-and-aft extent of the first three molars in fig. 2 , Plate X X X III., is 1 inch 11 lines; in fig. 2 , Plate X X X II., the same dimension yields 1 inch 8 lines. The closer agreement, as to size, in all other parts of the two fossils leads me to regard the above dental difference as coming within the limits of age-or sex-variation. The present fossil has been more crushed than the form er; the socket of 3 may have been pressed forward a little way from that of d 4, and so have contributed somewhat to the above difference. I t is singular how the post mortem or posthumous violence has operated so as to detach almost the same parts and proportion of the fore part of the skull from the remainder in both representatives of Phascolomys medius. Some transversely acting force has nipped in the maxillaries in advance of the sockets of d 3, breaking the diastemal from the alveolar part of the left maxillary and crushing it inwards; this, in the present fossil, has somewhat approximated the right and left anterior molars (d s, d 4), and has converted the concavity of the palate at the hind part of the diastema into an angular cleft. But the fore part expands and conforms in character with that in the lastdescribed fossil. The length of the diastema and the characters of its borders are the same. The differences mentioned are obviously accidental. Rather more of the ante rior pier of the zygomatic arch is preserved on the left side of the present fossil (Plate X X X III. fig. 3 , 2i*).
The first molar ( d3 ) and the incisors have the same shape as in P Nearly the whole of the implanted part of the left incisor is exposed in the subject of fig. 3 , Plate X X X III. The incisors slightly converge as they curve downward and forward to the outlets of their long sockets. The enamel shows the same longitudinal rugous striation as in the other fossil. In both the median ridge is shown along so much of the floor of the nasal passages as is exposed (ib. fig. 4, n) . In fig. 6 is given an inside view of so much as is preserved of the molars of the left side, upper jaw, corresponding with that from the preceding fossil given at fig. 7 , Plate X X X II.
W ith the two foregoing fossils I received from Queensland, through the same liberal and enlightened contributors of materials for the history of Australian marsupial fossils, the portion of mandible, with the entire molar series, figured in Plate X X X IV . figs. 1 & 2.
This fossil, from the size of the teeth and of the jaw supporting them, I refer to the same species as the upper jaw (Plates X X X II. & X X X III.). I t includes an extent of 5 inches of the right ramus, wanting both extremities, but with a symphysial portion of the left ramus (Plate X X X IV . fig. 2 , v,i) adherent by m showing that the joint (s) had not been obliterated.
The general curve ot the lower contour resembles that of the mandible of Phascolomys latifrons (Philosophical Transactions, 1872, Plate xxn. fig. 3 ). The anterior part of the origin of the coronoid (Plate X X X IV . fig. 1 , bears the same relation to the penulti mate molar, and is more advanced than in
The ectalveolar groove (ib. fig. 3 , u) between this process and the last two alveoli is relatively narrower than in any of the living species. The fore part of the ectocrotaphyte depression (/*), bounded below by the prominent outstanding ridge fig. 1 ), is less deep than in the bare-nosed Wombats, and is more gradually excavated, as in the hairy-nosed species.
The ramus maintains its depth (1 inch 10 lines) to the socket of the first molar (Plate X X X IV .
d 3, figs. 1 & 2). The hind part of the symphysis (ib. fig. 3 , 5) is on the vertical parallel of the hind part of the second molar ( 4), being rather more advanced than in Phascolomys latifrons (Philosophical Transactions, 1872, Plate xxi. fig. 3, s) , and much more so than in Phase, jqlatyrhinus (ib. fig. 2, s) or Phase, vombatus (ib. fig. 1, s) . The upper surface of the symphysis (Plate X X X IV . fig. 3, l) repeats the character of the opposed palatal part of the upper jaw (Plate X X X II. & X X X III. 21', 22') in its degree of transverse concavity; and this, at the diastemal tract, is bounded by lateral ridges, sharper than those above; they indicate a slightly curved course as they advance, con cave outward, so far as they extend in the fossil. These characters of the upper surface of the symphysis are most nearly repeated by Phascolomys Krefftii (Philosophical Trans actions, 1872, Plate xx. fig. 2 , l, s) amongst the smaller W ombats; but in th species the symphysis extends back as far as it does in Phase, or Phase, vombatus (Philosophical Transactions, 1872, Plate xix. figs. 1 & 2). In Phase, latifrons the symphysis is shorter, more concave and more definitely bounded above than in the bare-nosed Wombats, but is not so much so as in Phascolomys Krefftii. The lower contour of the symphysis in Phascolomys medius rises at a less open angle with the axis of the ramus than in Phase. l a t i f r o n s , and still less so than in the bare-nosed species The lower surface shows the pair of vascular outlets, of small size, 15 lines in advance of the hind border. The anterior, outlet of the dental canal (Plate X X X IV . fig. 1, v) is relatively rather nearer the socket of d3 than in the smaller fossil and rec The vertical convexity of the outer wall of the ramus and comparative flatness of the postsymphysial inner wall are according to the generic type, and relate to the direction of convexity of the long, bent, deeply implanted, ever-growing molars.
The first molar ( d2 , ib. figs. 1, 2, 3) has the usual generic small size and simple form, representing, as it were, like its homotype above, one half of the succeeding molars. The grinding-surface resembles that of the upper jaw in being suboval, with the long axis lengthwise. In this it differs from Phascolomys latifrons, Phase.
, and Phase. Krefftii, in which that surface is subquadrate, and it resembles, rather, lomys jqlatyrhinus; but the larger end of the oval is at the fore part of the tooth in Phase, medius, not at the hind part, as is usually seen in Phase, The fore part of d3 in Phase, medius shows a feeble longitudinal groove, as in Phase, lati frons. The enamel, as usual, coats the outer and fore part of the tooth, but is not extended so far from the fore part upon the inner side as in Phase, latifrons. There seems to be a slight interruption in the course of the enamel at the middle of the fore part of the tooth, which I have noticed in some of the smaller Wombats. The enamel was coated by cement in the fossil.
The succeeding molars slightly decrease in breadth of grinding-surface from, the third (m 1), the decrease being most marked in the hind lobe of the last molar. This character is more marked in Phascolomys latifrons than in Phase, extent of the series of five teeth in Phascolomys medius is 2 inches 6 lines, as against 2 inches 1 line in Phase.
p l a t y r h i n u s , and 1 inch 8 lines in Phase, The lower incisors of Phascolomys medius resemble in relative size those in Phasco lomys l a t i f r o n s , in which they are smaller than in the bare-nosed W ombats; but the shape of the transverse section in Phase, medius is different (Plate X X X IV . fig. 4, i) ; it gives a full ellipse, 4% by 3 | lines, with the long axis almost vertic inclined from above downward and rather inward. The enamel is thin, and limited to the lower half of the long procumbent tooth. They are smaller, especially narrower transversely, than the upper pair, and in this respect resemble the lower incisors of the hairy-nosed, not the bare-nosed, Wombats.
From the proportions which the extent of the molar series bears to the length of the entire mandible in existing Wombats, I estimate that the lower jaw in the present extinct species must have been between 6 and 7 inches in length.
§ 2. Phascolomys m a g n u s , Ow.-This species is founded on two portions of jaw, one containing the entire molar series of both sides (Plate X X X V . figs. 1-4), the other retaining the second, third, and fourth molars of the right side. Both are from the freshwater deposits of Queensland. The less fragmentary specimen includes rather more than an inch of the diastema in advance of the molars, so much of the outer wall of both maxillaries as includes the malar process, and a small portion of the premaxillaries.
The extent of each molar series is 3 inches 6 lines ; they run almost parallel with a slight curve convex outw ard: the least interspace between the right and left series, viz. at the fore part of the second molar ( d4 ), is 1 inch ; the the last molar (m3), is 1 inch 6 lines; the interspace between the right and left ante rior teeth (d 3) is 1 inch 2i| lines.
Thus, as in Phascolomys medius, the disposition of the upper molars and general form of the intervening palate is after the type of the existing hairy-nosed W om bat; but the concavity, transversely, of the palate is even greater than in Phascolomys , and becomes still more marked at the diastemal region.
The malar process of tlie maxillary (Plate X X X V . fig. 2 , 21*) rises at the same elevation above the socket of the third molar as in Phascolomys medius, showing a variety amongst the larger extinct Wombats which has been noted in the smaller existing species j*.
The prezygomatic ridge (ib. m) resembles, in its curved course, length, and narrow ness, that in Phascolomys latifrons, The maxillary anterior thereto advances and bends in with a convexity lengthwise: in the latifront and other living species the bone is here concave in the direction of the skull's axis. As the maxillary in Phascolomys magnus proceeds to join the premaxillary, the convexity changes to a concavity, in which remains of the maxillo-premaxillary suture may be traced.
The diastemal border (ib. fig. 2 ,21') rises as it advances from the molar alveoli at a less open angle than in Phascolomys m e d i u s , in which, as in the recent species, it e forward nearly on the same parallel with the line of the alveolar outlets.
A shallow channel marks the inner surface of the commencement of the diastemal border (ib. fig. 1,21' ), its course being from above obliquely forward; there is a feeble rising of the surface anterior thereto. The palate between the ridges is regularly arched, the span being 1 inch 6 lines, the depth or height of the arch 1 inch. The extent preserved just reaches the place of entry of the prepalatal or " incisive" foramina, showing from the nasal cavity the hind wall of those canals and the increased vertical extent of the free inner surface of the premaxillary, making the sudden deepening of this part of the palate when viewed from below in such specimens as have that part entire, such as the subjects of fig. 2 , Plate X X X II., & fig. 2 , Plate X X X III. a, from the smaller extinct species, Phascolomys medius. The fractured surface of the premaxillaries (Plate X X X V . fig. 5 ) exposes the incisors near the apical end of the long pulp-cavity, about 1 inch 3 lines above the diastemal ridge: the premaxillary increases in thickness as it rises to form the alveolus. The upper fractured surface of the present fossil (Plate X X XV. fig. 4 ) exposes part of the floor of the nasal passages, gradually descending as they retrograde toward the place of the post palatine apertures. . Most of the intermolar floor of these passages and roof of the mouth has been broken away.
On each side of the nasal passages appear the hollow implanted ends of the molar teeth. That of d z( fig. 4 ) projects above the prezygomatic ridge, that of between this and the front pier of the zygoma (21*); and the relative position of the rest conforms with the generic type of these singular elongate, outwardly curved, ever growing teeth.
The total length of the first and smallest, following the curve, is 2 inches 9 lines. The long diameter of the oval or subtriangular grinding-surface is 6 lines; the breadth near the base, which is backward, is 5 lines. The inner enamelled side extends forward, with a very slight outward bend, from the axial line of the skull to the apex, which is narrow and obtuse, and round this the enamel bends for a short way along the outer side of the to o th ; this is the longest side, and curves from behind forward and inward to the apex more strongly than does the inner side. The enamel can be traced from the inner side over the greater part of the hind surface of the tooth. The coat of cement covering the outer side of the tooth can be traced over parts of the enamel, the whole of which it seems originally to have covered.
The grinding-surface of the second molar ( 4) gives 9 lines in fore-and-aft diameter, 6 lines across the hinder lobe; that of the third molar ( 1) has the same longitudinal with rather less transverse extent; and the two succeeding teeth diminish, chiefly in transverse thickness. The grinding-surface of the last molar (ms) has a fore-and-aft extent of 6 | lines, with a transverse diameter at the hind lobe of but 3 lines. In shape, implantation, and structure, showing interruption of the enamel coating at the outer side, these upper molars closely adhere to the generic character of
The exposed implanted ends show the widely open persistent pulp-cavities. The section of the base of the right incisor has a transverse diameter of 6 lines, a vertical one of 5^ lines. The upper, which would become the front surface, is transversely convex; the under surface is transversely concave, but irregularly so, from the greater production downward of the inner angle. The upper incisor appears, from the present remnant of it, to differ in shape as well as size from that of Phascolomys
The inner interspace between the pair at the place of fracture (Plate X X X V . fig. 5 ) is 7 lines; they no doubt converged as they descended to come into contact at their exposed and working ends.
The above-described fossil is from a full-grown and seemingly old individual. I am glad, however, to have another example of the size of teeth which typifies Phascolomys magnus. It is afforded by a fragment of the right maxilla the second, third, and fourth molars in s i t u , and p and fifth. 1
The antero-posterior extent of the grinding-surfaces of the three teeth in place is 2 inches 4 lines, according in all dimensions and in relative size with those in the sub ject of figs. 1-4, Plate XXXV. The outer surface of the bone shows the same relative position of the malar process of the maxillary, the same shape and course of the prezygomatic ridge, so far as it is preserved. P art of the malar bone contributing to the fore part of the orbit is also here preserved; but the fragment has been much rolled and worn, and is incrusted with the petrified lacustrine deposit.
In both specimens the enamel has a finely reticulate surface, with a tendency to longi tudinal striation. This surface aids the attachment of the cement.
Amongst the detached teeth worked out of the portions of breccia from the WellingtonValley bone-caves transmitted to the British Museum was one entire molar tooth and the halves of two others (Plate X X X V . fig. 6 ), of the size of those of Phascolomys magnus. The entire molar corresponds closely with the third, upper jaw, left side, in the specimen last described from Darling Downs (ib. fig. 1, m i) . W e thus get evidence of the former range of Phascolomys magnus over some hundreds of miles of the Australian continent.
§ 3. Phascolomys gigas, Ow.*-Of the lower jaws of Wombats exceeding in size that of Phascolomys medius (Plate X X X IV .), I have seen none with a molar series having the same relative size to the upper one in Phascolomys magnus (Plate XX XV.) which the teeth of the lower jaw bear to those of the upper one in existing Wombats, and in all the extinct species of which I possess means of comparing those teeth.
A series of lower molars with an extent of grinding-surface of 4 inches 3 lines (Plate X X XVI. fig. 3 ) cannot have worked, in the same head, upon an upper series of only 3 inches 6 lines (Plate XXXV. figs. 1 & 3) . The anterior molar of the lower or movable jaw in Phascolomys medius (Plate X X X IV . fig. 2, d 3) has a somewhat smaller extent of grinding-surface, as in all existing Wombats, than the corresponding tooth of the upper or fixed jaw (Plate X X X II. fig. 2, d 3 , and Plate X X X III. fig. 2, d 3 ) . The smallest example of d3 in the remains of large Wombats yet to be described gives 9 lines and 4 i lines as the two diameters of its almost elliptical grinding-surface (Plates X X X V I. & X X X V II. d 3 ) . Such a tooth cannot have belonged to the same species as the one which has an upper anterior molar with the dimensions above given as characteristic of Phascolomys magnus (Plate X X X V . d 3 ).
Of this species the lower jaw and teeth have not yet come under my observation. All the examples of the large extinct Wombats now before me for description belong to the species Phascolomys gigas, of which the grinding-surface of a lower molar is figured in the " Article " quoted above, and in m y 4Palaeontology ' (p. 431, fig. 172 , 2nd ed. 1861); the former existence of which W ombat I noticed, some years before, in my second memoir " On the Osteology of the Marsupialia" *.
Satisfactory evidence of this species has since reached me, of which I propose, first, to describe a considerable proportion of the mandible, obtained by E d w a r d S. H i l l , Esq., from a freshwater deposit at Eton Vale, Darling Downs, in 1863, and presented by Sir D a n ie l C o o p e r , Bart., to the British Museum.
I t consists of the right ramus (Plate X X X V I. fig. 1 ) with the fore part broken off near the socket of the first molar (d 3 ), and with some mutilation of the outstanding parts of the ascending ramus; also of the fore part of the left ramus (ib. fig. 2 ), with the hind part broken off at the socket of the penultimate molar (m 2). They are both parts of the same mandible, and I have therefore supplied, in the subjects of Plate X X X V I. fig. 2 , Plate X X X V II. fig. 1 , and Plate X X X V III. fig. 1 , from one ramus what was wanting in the other.
Reference to Plate x x i i . Phil. Trans. 1872, where the side view is given of the mandible in the three known living species of P h a s c o l o m y s, will make at once appreciabl character of the present extinct W ombat, in the minor relative antero-posterior extent of the ascending ramus, and its greater relative height before dividing into the condylar (b) and coronoid (<?) processes. The intervening notch sinks nearly to the level of the grinding-surface of the molars in the recent and smaller extinct W om bats; whereas in Phascolomys gigas the common plate (/*, g) rises much higher before dividing into b and c (Plate X X X V I. figs. 1 & 2) . The fore-and-aft extent of the rising branch at the neck of the condyle equals in extent that of the last four molars in Phascolomys jplatyrhinus, The ectocrotaphyte ridge (Plate X X X V I. fig. 1 , is relatively more prominent and the depression ( '/ ) which it circumscribes below is relatively deeper in Phascolomys gigas than in either the Platyrhine or Tasmanian W ombats, and the intercommunicating vacuity is relatively wider in the gigantic W ombat, in which its long diameter is 9 lines. The neck of the condyle at its origin ( b) is but 9 lin of more than an inch where the condyle has been broken off. The base of the coronoid process ( c ) has an antero-posterior extent of 1 inch 3 lin e s; the anterior margin tinued into that of the rising ramus subsides upon the outer surface of the jaw below the socket of the penultim ate molar (m 2).
The lower contour of the mandible (Plate X X X V I. figs. 1 & 2) describes a strong convex uninterrupted curve to the fractured diastemal part, herein resembling rather the latifront, or hairy-nosed, than the bare-nosed W ombats.
The inflected angle (Plate X X X V III. fig. 1, a) begins, posteriorly, at a lower level than the ectocrotaphyte plate (ib. A), as in existing W ombats, but it has a minor relative e x te n t; that of its base, as defined anteriorly by the 44 mylo-hyoid groove" (Plate X X X V I. fig. 2, w) , does not exceed 2 inches; consequently the superangular cavity ( is relatively small. The dental canal (Plate X X X V II. fig. 4 , 0 ) begins as a wide transverse fissure, internal to which is the large vacuity above mentioned leading to the ectocrotaphyte fossa. The postalveolar ridge (ib. t) forms a low angle as it bends to the superangular fossa. The ectalveolar groove (ib. u) is relatively narrow.
The depth of the horizontal ramus augments more rapidly to the back part of the symphysis (Plate X X X V I. fig. 2, s) than in recent or smaller extinct W om bats; from being 2 inches behind the last alveolus it grows to 3 inches 3 lines below the interval between the penultimate and antepenultim ate alveoli. The smooth thick lower border shows prominences indicative of the matrices of the hinder molars, the bone being here reduced to extreme thinness. The symphysis begins behind at a vertical line dropped from the interspace between m 1 and m2 ; it has been par of the rami here being attended with fracture of the confluent portion. This indicates an aged animal. The hinder and upper border of the symphysis is divided into two curves by the encroachment of the smooth inner surface of the ramus a little below the swelling (?.*) indicative of the closed and formative end of the socket of the incisor. The inter locking rough narrow ridges of the joint show the usual tendency to radiate from above downward. There are two anterior outlets of the dental canal (in the subject of Plate X X X V I. fig. 1,  v) on the same vertical line, about h alf an inch in advance o of d3 and near the diastemal margin.
The length of the 44 ascending ramus " before dividing into the condylar and coronoici| processes shows a resemblance in the gigantic W om bat to the large herbivorous Notothere and Diprotodon, which is not seen in the smaller species of Phascolomys. The bold curve of the lower contour of the 44 horizontal ramus " in Phascolomys gigas recalls that feature of the mandible of the Megathere, and it has a like relation to the lodgement of the formative matrices of long, ever-growing molars *.
The first molar (ib. figs. 1 & 3, d a)is subbilobed, through opposite longitudinal grooves equally dividing the tooth. The tendency to a gain of grinding*surface in the direction of the jaw's axis seen in the same tooth of medius is in the larger species carried further, so as to substitute for the representative of one half or lobe of the succeeding molars in the anterior one of smaller Wombats a more simplified con dition of the normal bilobed phascolomydian type of molar. The enamel of a in Phascoiomys gigas is continued from the outer over the front side, and along nearly the whole of the hind side of the tooth. A coat of cement of similar thickness covers the inner side, and is continued more thinly upon the enamel. The surface of the enamel is longitudinally rugoso-striate.
All the succeeding molars have a partial coat of enamel, extending from the outer side upon the fore part to where this comes into contact with the antecedent tooth, and continued, perhaps, a little further upon the hind surface. The rest of the dentine has the coating of cement. The proportions of the several teeth are shown in the figures above cited.
As before remarked, the smaller size of the last molar indicates the Latifront Wombat to be nearer akin to the extinct giant than are the bare-nosed living species. The same affinity is shown by the small size of the lower incisors in Pliascolomys gigas (Plate XL. figs. 1, % 2, 3, 4). They are smaller, especially narrower, in latifrons than in Phase, platyrhinus and Phase, vombatus, and are, relatively, s smaller in Phase, gigcis, with a distinctive shape. But the characters of the lower pair of incisors are better shown in another mandibular specimen of the present large species.
The section or transverse fracture of the hollow base of the right incisor is shown in Plate X X X V II. fig. 2, i ; the length and curvature of the implanted part of the second molar (d 4) are seen in the same figure, in which e e indicates the anterior terminal line of the outer enamel. The hinder fracture of the left ramus of the same jaw (ib. fig. 3 ) shows the length and curve of the penultimate molar (m2), and the posterior terminal line of its partial covering of enamel ( e) . Of the above-described instructive specimen of Phascoiomys gigas little more than an inch of the diastemal part of the jaw is preserved (Plate X X X V I, figs. 1 & 2, l) . Fortu nately, the first specimen which made known to me the fact of so large a Wombat having formerly existed in Australia included 2 inches 8 lines of the diastemal part of the jaw, which contracts rapidly to the terminal outlets of the incisive alveoli (Plate X X X IX . figs. 1 & 2); whence 1 conclude that but little had been broken away from that end of the mandible. Phascolonus,' having reference to the size of this species, which equalled of the Wild Ass.
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The subject of Plate X X X IX . figs. 1, 2, 3 was obtained from " a salt-lake, nearly 100 miles west of Melbourne," and was transmitted to me by Dr. H o b s o n * . It is the symphysial end of the mandible, with 4g inches of the joint (s,sf), the obliteration of which indicates the age of the individual; it includes the implanted parts of the incisors and of the three anterior molars of each ramus ( fig. 1) . The under part of the symphysis ( fig. 2 , Plate X X X IX .) shows the pair of subsymphysial foramina (r) in the same relative position as in the existing Wombats (ib. fig. 4 , The prolongation of the attenuated anterior end of the mandible shows a nearer resemblance in gigas to Phascolomys latifrons (Phil. Trans. 1872, Plate xxm. fig. 3 ) and Phascolomys Krefftii (ib. Plate xx. fig. 2 
) than to
Phascolomys platyrhinus (ib. Plate xix. fig.  vombatus (ib. fig. 1 ). The upper surface of the specimen (Plate X X X IX . fig. 1 ) shows the same concavity between the right and left anterior molars as in the more perfect specimen of Phascolomys gigas (Plate X X X V II.). The hollow implanted ends of the incisors (Plate X X X IX . figs. 1 & 3, i1), exposed by fracture of the fossil, hold the same relative position to the third molars (mi) as in the more complete mandible. The anterior outlets (ib. fig. 1, v, v) of the dental canal are in the same position.
• The subject of fig. 5 , Plate XL., shows a slight inferiority in the size of the molar teeth as compared with that of figs. 1, 2, & 3, Plate X X X V I. The present fossil is a portion of the left ramus with the last four molars in place. The longitudinal extent of their grinding-surfaces is 3 inches 5 lines (Plate XL. fig. 5 ), as against 3 inches 6 lines (Plate X X X V I. fig. 3) ; that of the first three molars is the same in both specimens, and the difference is due to a smaller size of the last molar in the present (Plate XL. fig. 5, m 3) , the hind lobe of which also shows a longitudinal indent. I am unwilling to regard this as signifying more than a variety of Phascolomys gigas. The features of the mandible, such as the anterior origin of the ectocrotaphyte ridge (ib. fig. 6, ) , and of the ascending ramus (ib. fig. 6, q) , as also the ectalveolar groove (ib. fig. 5 ,u) and postalveolar ridge (ib. ib. t) , so far as they are preserved, closely resemble those of the plete specimen of mandible of the present large species.
The fourth example of Phascolomys gigas I know through a cast and photograph of the original, now in the Australian Museum, Sydney, New South Wales. The cast was prepared by direction of the Trustees of that Museum, and was transmitted as a donation to the British Museum. A photograph of the natural size, showing the grinding-surface of the molar teeth, was forwarded to me through the same liberality. The specimen is a portion of the right ramus, including the series of five molars and the entire incisor (Plate XL. figs. 1-4) , of which tooth a separate cast was prepared and transmitted. The molars show a slight superiority of size over those in the subject of Plate X X X V I., as may be seen by comparison of figs. 3 & 4 in that P la te ; but this I take to be within the limits of individual or sexual range of size. The configuration of the ramus, so far as the comparison can be made, closely resembles that of the more complete mandibles of the present species (Plates X X X V I., X X X V II., & X X X IX .): the portion of the ectocrotaphyte cavity preserved in the present cast indicates the same d e p th ; the symphysial articular surface (Plate X L. fig. l ,s , has the same shape and extent; the molar teeth (ib. fig. 1 , da , d4 , m i,2,3) show the same co their grinding-surface (Plate X X X Y I. fig. 4 )-the extent of the series is 4 inches 7 lines. The length of the incisor (Plate XL. figs. 1 , 1, & 2) is 7 inches, its vertical diameter is 8 lines, its transverse diameter 6 lines. The section of the tooth (ib. fig. 4 ) is lozenge shaped, with the four angles rounded. The lateral angles (e, e') are nearer the upper (u) than the lower ( 0 )angles, and the lower inner facet is broader than the low outer one ( li); the convergence of the two broad lower facets to the obtuse lower angle makes that part of the incisor the narrowest or sm allest: if the angles were rounded off, the shape of the transverse section would be an oval with the large end upward. The upper and inner angles are less rounded and more marked than the outer and lower angles. Two low narrow ridges traverse lengthwise the inner and lower facet (ib. fig. 1,  g, g) , dividing it into three tracts, the lowest being the narrow est; the outer and lower facet (ib. fig. 2 , J i, h) is slightly hollow lower and lateral parts of the tooth up to the lateral angles ( , e'), where it subsides abruptly after becoming thinner than it was below.
The base of the incisor in the left ramus of the first-described jaw of gigas (Plate X X X Y I. figs. 1 & 2, i ,and Plate X X X Y II. fig. 2 , repeats the c above given from the cast of the entire incisor, the original of which is in the Australian M useum ; the outer lateral angle is more sharply m arked at the implanted part of the incisor compared.
The contrast in the shape and relative size of the incisor of the giant W om bat with th at of the largest known living species {Phascolomys platyrhinus) is great. The section of the incisor in th at species has an area double th at of the section of the first m olar; in Phascolomys gigas these proportions are almost reversed. The long diameter of such section of the incisor is transverse in Phascolomys ; it is vertical in Phasco lomys gigas. Amongst living W ombats an approach to the extinct giant is made by the Phascolomys l a t i f r o n s , in which the vertical diameter prevails in the section of the incisor-only the large end of the oval, or base of the triangle, is below, not above as in Phascolomys gigas; and the area of the section in Phase, latifrons rather exceeds th at of the anterior molar, d 3. In the extinct Phascolomys medius (Plate X X X IY . fig. 4, i) we have a nearer approach to the characters of the lower incisors in Phascolomys gigas.
Another evidence of Phascolomys gigas is the hind part of the right mandibular ramus with a more mutilated " ascending branch" than in the subject of Plate X X X Y I.; it includes the sockets of the last four molars and the base of th at of the incisor. The teeth in this specimen must have presented the size of those in the subject of fig. 4 (ib .) ; the longitudinal extent of the last three sockets is 2 inches 10 lines. The hind fracture is at the intercommunicating canal (Plate X X X Y II. fig. 4 , exposing the wide beginning of the dental canal (ib. o), with its larger division continued along the outer side of the bases of the molar alveoli, and the smaller division ( ) extending along the inner side to emerge at the anterior dental outlet ( ); the " mylo-hyoid groove '* is broader and less deep than in Plate X X X V I. fig. 2 The last specimen which I have now to notice was obtained by F. N ic h o l so n , Esq.^ from the same freshwater deposits at Clifton Plains, Darling Downs, Queensland. I am indebted to the kindness of Professor H a r k n e s s , of Queen's College, Cork, for the oppor tunity of here describing and figuring it. I t either exemplifies the largest observed variety of Phascolomys gigas, or indicates a still larger species, i. e. one in which modifi cations of the shape of the jaw may be associated with its superiority of size. Of this the mutilated state of the fragment does not permit me to judge, and I am disposed to refer the specimen to a large old male of Phascolomys gigas.
The longitudinal extent of the outlets of the last three molars of Mr. N icholson's fossil (Plate X X X V III. fig. 4 , m i ,2 ,3) is 3 inches 1 line ; they show the sam of decrease of size from the first to the third as in the smaller examples of the species. The breadth and apparent depth of the ectalveolar groove (ib. figs. 3 & 4, are as in th e first-described mandible (Plates X X X V I. & X X X V II.). The fore part of the base of the coronoid or ascending ramus (ib. fig. 3, q) and of the ectocrotaphyte ridge (ib. K)show likewise the same relative positions. On the inner fractured side of this specimen the large inner division of the dental canal is seen about 9 lines above the closed ends of the last two alveoli. § 4. Conclusion.-In the case of P h a s c o l o m y s, as of most Mamm due time and pains are applied to the acquisition and study of the fossil evidences, the number of species which have passed away is found to exceed that of the living ones which remain.
Until comparatively lately the W ombat was known to zoologists as a solitary excep tional form of small Tasmanian marsupial, peculiar in its scalpriform dentition combined with burrowing habits*. W e now know this generic form under many specific structural modifications, and with gradations of bulk rising from that of a Marmot to that of a Tapir.
The rodent type of incisors, both as to number and kind, are retained in all, certainly in the lower jaw of the gigantic species; but it would not be safe to infer that the subjects of the present Paper burrowed like the smaller living Wombats.
I f we knew the Hare ( Lepustim idus) only by fossil remains, we shou buting to it the habits and mode of life of the smaller species, Lejyus cuniculus. It is probable that the larger extinct Wombats did not conceal themselves under ground.
W hat we know is, that of the series of forms specifically varying the generic type of Phascolomys the larger ones have perished. Here, as in the case of the gigantic wingless birds of New Zealand, size and bulk seem to have been a disadvantage in the * Hence the synonym, Phascolomys fossor, of Wagner.
" contest for existence
The small burrowing Kivisf, like the small Wombats, have survived. Phascolomys gigas and Phascolomys magnus are not likely to have escaped observation if they still lingered in any of the localities made known by the adventurous explorers of A ustralia; but the diminutive Phase, parvus may yet be found living in some part of that continent.
Another inference, or tributary illustration of a general law, is shadowed forth less plainly, perhaps, than that bearing upon the " battle of life."
The majority of the fossils of common-sized Wombats exemplify, as in the case of Phascolomys Mitclielli, the more generalized structure ; osteological characters, now distinguishing respectively the hairy-nosed and bare-nosed Wombats, are combined in the skull of that extinct species. At the same time divergent courses of variation had reached the stages indicated by Phascolomys and Phascolomys platyrhinus at a period when the larger species, now extinct, appear to have been living in Australia. This is less ambiguously shown, as to time, by the mandible of the continental bare-nosed Wombat from Queensland, than by that of the hairy-nosed species from the breccia of the Wellington-Valley Caverns; for, with regard to specimens obtained from caves, there are grounds of uncertainty as to contemporaneity of introduction not affecting, at least in the same degree, the fossils from stratified deposits of known geological age.
The extirpating cause of the larger Wbmbats, especially if they were unable to take refuge and conceal themselves under ground, was probably the hostility of man. No human remains, however, or weapons have yet been discovered in the substalagmitic breccias of the caves or in the freshwater deposits of Australia. But as the unseen planet is inferred by evidence of its force, so may the destroyer be conjectured and his discovery anticipated by the effects of his power; such, e. g., as the disappearance of species which, from their easier detection, capture, or bringing to bay, and greater profit wben slain, would be the first objects of chase to the primitive Aborigines, PROFESSOR OWEN ON THE FOSSIL MAMMALS OF AUSTRALIA.
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PLA TE X X X II. Fig. 1 . Base of skull and working-surface of the teeth of the upper jaw, latifrons. n Fig. 2 . P art of base of skull, with working-surface of some molar teeth, Phascolomys medius. Fig. 3 . Left side view of the same fossil. Fig. 4 . Right side of fore part of the same fossil. PLA TE X X X III. PLATE XL. Fig. 1 . Inner side view of the fore part of a right mandibular ramus and teeth, Phascolomys gig as. Fig. 2 . Outer side view of incisor of the same fossil. Fig. 3 . Working-surface of the same incisor. Fig. 4 . Transverse section of the same incisor. Fig. 5 . Outer side view of the same fossil (without reversing). Fig. 6 . Upper view of a portion of the left mandibular ramus and last four molars of a smaller Phascolomys gig as.
All the figures are of the natural size: the symbols and letters of reference are explained in the text.
